serious functional and esthetic consequences (1, 2) . The complex three-dimensional structure of the region requires careful and specialized reconstruction to obliterate dead space and reestablish the support features.
Bony deficiency can be filled with a bulky soft tissue flap to obliterate the dead space and to provide the competency of the oral cavity without any osseous component. The major aesthetic challenge is the provision of adequate cheek volume to improve the hollow and retracted skin appearance. Reconstruction of palatomaxillectomy defects using only soft tissues were presented and good functional and cosmetic outcomes were reported. This approach is not only a salvage option, but also (in selected cases) a quick, durable, and safe primary reconstructive procedure associated with minimal donor site morbidity and good resistance to the side-effects of later adjuvant radiotherapy (RT) (3).
We presented the use of a free vertical rectus abdominis myocutaneous (fVRAM) flap for reconstruction of Class IV, V, and VI midfacial defects according to the Brown and Shaw (B&S) classification (4).
Methods
Retrospective analysis was done for consecutive 10 cases, treated in Bezmialem Vakıf University Hospital, Department of Plastic, Reconstructive and Aesthetic Surgery, between 2013-2018. All patients had class IV, V, or VI midface defects according to the B&S classification accompanied by large losses of soft tissue and skin. All patients received fVRAM flaps with variable size of skin island. Resection and reconstruction were performed by the same plastic surgery team. Polypropylene mesh was used for donor site closure in all patients This study was approved by the Bezmialem Vakıf University Hospital Institutional Review Board and all participants signed an informed consent agreement.
Results
The male:female ratio was 1:1. Seven defects were associated with tumor resection and 3 were secondary to trauma. Three out of 7 oncology patients had squamous cell carcinomas, 2 softtissue sarcomas and 2 basal cell carcinoma. The mean ages of the oncological and trauma patients were 51 (range=28-71) and 24 (20) (21) (22) (23) (24) (25) (26) (27) years, respectively. The overall mean age was 42.9 (20-71) years. B&S class VI defects were present in 4 cases, class V defects in 4, and class IV defects in 2. The mean hospitalization period was 28.7 (14-61) days (Table 1) .
One flap skin island was lost on day 6 postoperatively because of neck hyperextension and rupture of the anastomosis during ocular examination. He was a Syrian civil war victim, who was injured by a gunshot. However, some of the muscle bulk remained healthy and the skin defect was reconstructed using a Mustardé cheek flap. In second case, early re-exploration was required at the day after surgery, because of venous congestion of the flap. A hematoma was encountered and although appropriate drainage was done, the skin island was lost. All other flaps survived without any complications (Figures 1, 2) . No donor site morbidity was seen.
All oncological cases received postoperative RT. Late tumor recurrences developed in two patients with sarcoma who were then threated with adjuvant chemoradiotherapy. Both eyes were preserved with normal visual function in 6 cases, remaining 4 cases underwent one sided orbital exenteration. Although no dental rehabilitation was done, acceptable aesthetic appearance with oral competency was obtained in all cases.
Discussion
The midface is one of the most important facial regions, playing major roles in terms of function and appearance. The complex structure of the maxilla must be considered while choosing a method of midface reconstruction (2) (3) (4) (5) (6) . Osseous reconstruction is not necessary for functional and supportive features (7) . Moreover, structural bony repair can be ignored and cavity obliteration using healthy soft tissue may in fact be ideal. The important steps leading to successful midface reconstruction may be counted as proper wound closure, obliteration of the palatomaxillectomy defect, supporting of orbital base (if the globe is preserved), obliteration of the orbital cavity (if the globe is exenterated), provision of a barrier between the anterior cranial fossa and the nasal sinuses, separation of oral-nasal cavities and restoration of the facial contour, respectively.
Extensive midfacial defects are usually caused by high-energy gunshots or major tumor resections. Reconstructions that respect the anatomical extensions and appearance of the midface afford reliable and effective results (8) . A large number of pedicled and free flaps have been used by plastic surgeons to reconstruct complex defects (5) (6) (7) (9) (10) (11) (12) . Fasciocutaneous flaps may be adequate to repair defects involving minimal soft-tissue loss (8) .
Osteocutaneous flaps (11, (13) (14) (15) , myocutaneous flaps (1, 4) , osteomyocutaneous flaps (16) (17) (18) , or combined flaps (10, 19) have been used according to the defect components. We prefer to use boneless soft tissue flaps in all cases.
Massive tumor resection and RT are always associated with long-term risks of complications such as collapse, contraction, entropion/ectropion, and contour irregularities (1, 5, 7) . Adjuvant RT triggers soft-tissue contraction, fibrosis, and osteoradionecrosis. Bulky soft tissue flaps may improve the negative effects of radiation (20) . Osteocutaneous flaps afford the best osseous support for future dental reconstruction but adjuvant RT is a factor which complicates outcome and is also associated with a risk of osteoradionecrosis (1, 13, 20) . In high energy gunshot injuries more efforts should be required to find appropriate vessel for free flaps.
However, osteocutaneous flaps yield good esthetic and functional results after maxillary reconstruction, the soft-tissue component of it lacks adequate bulk and the pedicle is not sufficiently long to allow contact with neck vessels in the absence of vein grafting or placement of a flow-through flap, but a boneless soft tissue flap has a long pedicle enables graft anastomosis to the neck vessels without the need for vein grafting or a flow-through flap. Many of our cases underwent adjuvant RT without any sideeffects. Even our follow-up period was not long enough to get late conclusion, it was enough in duration to see the ultimate effects of radiation on the flap. In addition to that, soft-tissue flaps afford simple, rapid, and effective wound-healing.
Large muscle flaps, such as rectus abdominis (RA) and latissimus dorsi (LD) are used to reconstruct large defects. Disadvantages of the LD musculocutaneous flap are requirement of patient repositioning and increasing of the operation time. Superiorities of the RA flap are sufficient bulk of muscle and skin, reliable pedicle anatomy and 2-team work to save time (21) (22) (23) .
The anterolateral thigh (ALT) flap is considered to be a workhorse flap for reconstruction of maxillary defects. However, the use of ALT flap to repair extensive defects is associated with significant donor site morbidity, but mismatch of the texture and color and in extensive cases insufficient bulk are potential problems.
We prefer to use fVRAM flaps to avoid patient repositioning during operation, and long pedicle of it. If it is the first choice for patients scheduled for later RT, some volume lose can be expected.
In patients with massive defects that expose the base of the skull, construction of a barrier between the oropharyngeal area and the base of the head is essential to prevent bacterial contamination of the brain. Muscle-skin flaps with well-vascularized tissue are ideal in this context; the bulky soft tissue forms a strong barrier supported by the robust blood supply (24) .
We did not compare outcomes by defect site or size, because substantial amount of cases were successful. Since all cases were treated with the same type of flap, no statistical analysis was performed. However, our data presented here provided subjective measurements of outcomes, since evaluations were done qualitatively, not quantitatively. We found acceptable support in this study to our initial hypothesis regarding the important aspects of the reconstructive process in terms of oral competence, globe support, obliteration of the defect i.e., palatal reconstruction.
In conclusion, maxillary defects require different levels of skin, soft-tissue, and bone reconstruction, depending on the type of defect. Free tissue transfer is the most effective and reliable method when treating complex defects. The fVRAM flap allows reconstruction in three dimensions and is safe and versatile when placed in cases with class IV, V, and VI midfacial defects involving extensive loss of soft tissue.
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